AbstrAct
Objectives To describe gender differences of international clinician educators (CEs) and leaders, and CEs' perceptions by gender of preparation, roles, rewards and factors affecting job satisfaction and retention in emerging international competency-based residency programmes. Methods Cross-sectional surveys of CEs and leadership were conductedJune 2013-June 2014 at institutions that had adopted competency-based graduate medical education and were accredited by the Accreditation Council for Graduate Medical Education-International. results 274 (76.3%) of 359 eligible participants responded; 69 (25.2%) were female. Two (18%) of 11 chief executive officers and 1 (9%) of 11 chief medical officers were women. Female CEs were younger, more likely to be single and childless. They were less likely to hold academic appointments, despite no gender differences in length of time at current institution or in current position. A greater proportion of female CEs felt they were 'never' rewarded by academic promotion. Satisfaction rates were similar between the genders. Single female CEs were five times as likely to report being 'extremely likely' to stay in the country. Female CEs with children <21 were less likely to report high likelihood of staying in academia. Marital status and children were not associated with outcomes for male CEs. conclusions In the international academic medicine programmes studied, there were fewer female CEs in the pipeline and they perceived a gender gap in appointment and advancement. Stakeholders at international programmes need to develop contextualised strategies to expand entry and decrease attrition of women into CE tracks, and promote gender equity.
IntrOductIOn
Despite increasing numbers of female medical school graduates 1 2 and female faculty members, 1 there is a growing body of literature describing gender inequality in academic medicine. 1 3-7 In the USA and Europe, disparities have been noted in academic rank, career advancement, leadership opportunities and compensation. 1 6-11 Differences in scholarly productivity in the sciences have also been observed, 12 with several studies confirming this discrepancy in the medical field. 11 While separate clinician educator (CE) tracks have recently developed in the USA, with large numbers of female faculty, 13 the promotion and recognition of faculty on these tracks are still evolving and lag behind more traditional paths. 14 15 The issue of gender inequality in academic medicine has been a subject of study for over three decades, with most studies focusing on the recruitment and retention of women in academia. 16 17 Authors have attempted to identify barriers to success, 18 as well as gender differences in professional experiences, and perceptions of the culture of academic medicine. 19 20 Equal access, work-life balance, mentorship opportunities, supportive institutional leadership and a conducive institutional culture 21 22 have emerged as key contributors to the success and career satisfaction of women in academic medicine. International studies from non-Western regions, though far fewer in number, seem to confirm the existence of a gender gap in academic medicine in terms of faculty numbers, promotion rates, research productivity and women's reported perceptions of bias. 16 23-25 Existing research, however, has not focused on issues relevant to international CEs or graduate medical education (GME).
We previously published results from our multinational Study of Perspectives of International Clinician Educators (SPICE) describing CEs in countries that have recently undergone GME reform to competency-based (CB) education as evidenced by Accreditation Council for Graduate Medical Education International (ACGME-I) certification. 26 At the time of the study, only Singapore, Qatar and the United Arab Emirates (UAE) had received accreditation. As learners and faculty are increasingly travelling outside their home countries to receive GME training and pursue employment opportunities, 27 and institutions and countries are making significant investments to train and develop academic faculty, it is paramount to understand the impact of gender in international academic medicine. In this study, we describe issues related to gender in these international academic medical centres. We also describe the association of gender on CEs' perceptions of career satisfaction, work-life balance and likelihood of remaining in academic medicine.
MethOds
SPICE study methods, including instrument development, have been described previously. 26 Pertinent to this study, we conducted cross-sectional surveys of CEs at institutions accredited by ACGME-I as of 1 June 2013, including academic medical centres and their affiliated teaching hospitals in Qatar, Singapore and the UAE. Eligible CEs, defined as 'physicians whose primary responsibilities are patient care and education, and whose research represents only minor portion of academic contributions' 14 included programme directors (PD), associate programme directors (APD) and core faculty in CB GME programmes with greater than six residents. Institutional leaders were defined as chief executive officers (CEO), chief medical Original article officers (CMO), designated or associated designated institutional officers or their equivalents.
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data collection
The data collection method was previously described. 26 Briefly, we sent email invitations with electronic links to eligible CEs via SurveyMonkey followed by paper-based surveys to non-responders. A study coordinator in the USA randomly assigned a unique identifier to each survey, but this information was not shared with the study team. Leaders' gender information was collected from publicly available institution websites. All data were exported to the team statistician using Microsoft Excel 2010.
data analysis
We used descriptive statistics to summarise CE characteristics overall and stratified by gender. Covariates of interest included demographics, number and age of children, location of medical school, residency and fellowship training (North America, Europe or other country), institutional affiliation with medical school, academic appointment, current position (ie, PD), years working at current institution, percentage of time spent in certain activities (ie, teaching, patient care), self-reported level of satisfaction, and ideal and actual rewards for time and effort spent teaching. We also examined departments as grouped into standard ACGME categories of medical, surgical or other hospital-based specialties. 28 Categorical covariates were compared withgender using χ 2 tests, and means of continuous covariates were compared with gender using t tests. Outcomes of job satisfaction, likelihood of staying at the institution and in academic medicine were modelled using multivariate logistic regression. Covariates with statistical significance at levels of α ≤0.10 in the bivariate models were entered into the multivariate models. The covariate effects were expressed as OR, adjusted ORs (aOR) and 95% CI. SAS statistical software V.9.3 (SAS Institute) was used for analyses.
results
Three academic institutions in Singapore, one in Qatar and five in the UAE received institutional accreditation by the ACGME-I by the close of the data collection on 30 June 2014. From the eight participating institutions (one Singapore institution declined to participate), 274 (74.3%) of the CEs completed surveys, of whom 205 (74.8%) were men and 69 (25.2%) were women. This included physicians from eight academic medical centres and two affiliated teaching hospitals, representing 47 residency programmes across 17 specialties. Table 1 shows institutional leadership distribution.
characteristics of ces by gender
The gender breakdown and demographic characteristics of the participating CEs are shown in table 2. Women comprised 25.2% (n=69) of the workforce, with over half (53.6%, n=37) aged 40-49. Overall, females CEs were more likely to be younger, single and without children than their male counterparts. There were no significant differences in location of training for residency, but men were more likely to have received fellowship training in the USA or Canada. Women were more likely to be in medical specialties, as compared with surgical or hospital-based specialties. Within surgery, there were significantly more males in surgical specialties outside of obstetrics-gynaecology. There were no significant gender differences in time at current institution or in current position, or in terms of programme leadership (PD or APD). Though the vast majority of both men and women (89.3%, n=243) worked in institutions with a school of medicine affiliation, significantly more female CEs held no academic appointment (men 27.3%, n=56, women 50.8%, n=34, p<0.001) (table 3).
Perceptions of work distribution
There were no significant gender differences in how CEs spend their time. CEs reported spending approximately half their time (women 54.5%, men 56.4%, p=0.53) providing direct patient care, about a fifth of their time teaching, 6% in research, with the remainder devoted to administration and other educational work.
Both genders wanted to spend less time in direct patient care, administration and more time in teaching and research (comparison of mean differences, data not shown). However, female CEs ideally wanted to spend a lower percentage of time in patient care (women 46.9%, men 52.3%, p=0.03) and a higher percentage of time doing other educational work (women 9%, men 5.25%, p=0.03), compared with their male counterparts.
Overall, there were no differences in work distribution between genders. However, female CEs in the surgical specialties reported dedicating more time to patient care, both in actual (66.5% vs 50.9%, p=0.01,) and ideal (57% vs 42.9%, p=0.018) practice compared with female colleagues in medical and hospital-based specialties; these differences also held true for male surgeons (data not shown). All surgeons also reported spending less time teaching, compared with CEs in medical and hospital-based specialties (women 15.3% vs 21.5%, p=0.05, men 16.9% vs 20.6%, p=0.02).
Perception of rewards
There were no gender differences in CEs' perceptions regarding actual or ideal rewards in the areas of administrative promotion, administrative support, financial rewards and protected time. However, as shown in figure 1 , a greater proportion of female CEs reported that they were 'never' rewarded by academic promotion (women 57.6%, n=38, men 36.7%, n=72, p=0.02). For both genders, the top ideal rewards were protected time for educational activities and financial incentives.
satisfaction and job retention
Comparing males and female CEs, there were no significant differences in overall job satisfaction with the majority of CEs 'satisfied' or 'very satisfied' (women 53.7%, n=36, men 60.3%, n=120, p=0.34), and a smaller percentage being 'unsatisfied' or 'somewhat unsatisfied' (women 17.9%, n=12, men 11.1%, n=22, p=0.15). There were no significant differences in the components of satisfaction, which included work-life balance, work duties, work position and opportunities for career advancement. Although results did not reach statistical significance, more female CEs indicated that they are 'likely' or 'very likely' to remain in academic medicine in the next 5 years (women 82.4%, n=56, men 74.6%, n=148, p=0.20), while only a small percentage of CEs indicated that they are 'extremely unlikely' or 'unlikely' to stay in academic medicine in the next 5 years (women 5.9%, n=4, men 5.6%, n=11, p=0.92).
In multivariable analysis by gender, for both genders, overall job satisfaction was negatively associated with more than 50% time spent in clinical care (women aOR=0.16; 95% CI 0.04 to 0.68, men aOR=0.32; 95% CI 0.17 to 0.61). However, female CEs who spent more than 50% of their time in direct patient care activities were less likely to be satisfied or very satisfied with work duties and responsibilities (aOR=0.18; 95% CI 0.05 to 0.61), work-life balance (aOR=0.15; 95% CI 0.04 to 0.57) and potential for career advancement (aOR=0.24,; 95% CI 0.07 to 0.08) while this did not hold true for men.
There were also differences in perception by gender for those who received fellowship training in the USA, Canada or Europe. Female CEs with such fellowship training were more likely to be unsatisfied with work duties and responsibilities (aOR=0.24; 95% CI 0.06 to 0.91) and reported a lower likelihood of staying in their current country of employment for the next 5 years (aOR=0.04; 95% CI 0.01 to 0.27). For male CEs, fellowship training in these locations was negatively associated only with their perceptions of potential for career advancement (aOR=0.39; 95% CI 0.2 to 0.75).
Within gender analysis showed that female CEs who felt that they made a difference in medical education globally were less likely to be satisfied with work-life balance (aOR=0.11; 95% CI 0.02 to 0.51), potential career advancement (aOR=0.23; 95% CI 0.06 to 0.88) and reported less interest in remaining in their current country of employment for the next 5 years (aOR=0.12; 95% CI 0.02 to 0.72). These associations did not hold true for the male CEs. Female CEs were five times as likely to state that they were 'extremely likely' to stay in their current country during the next 5 years (aOR=5.02; 95% CI 1.20 to 21.1) if they were single. Having children under 21 was negatively associated with extreme likelihood of staying in academic medicine (aOR=0.15; 95% CI 0.03 to 0.79) for women. Marital status and children were not associated with any outcomes for male CEs.
dIscussIOn
The issue of gender inequity in academic medicine has been described in the medical literature for decades, though most of this data hails from Western countries. There may be some 
Original article
progress. In the USA, the pipeline has reached gender parity with women comprising almost half of graduating medical student classes. 1 However, women account for only 38% of full-time academic faculty and only 21% of full professors. 1 Similarly in the UK, while over half of medical school students are women, 29 women comprise only 29% of the clinical academic team and only account for 18% of full professors. 30 Women also remain significantly under-represented in hospital leadership positions, 31 comprising only 18% of hospital CEOs. 32 Although the percentage of of CEOs was similar to the USA in our study, women comprised only a quarter of the CE workforce and there was only one female CMO. This is concerning as a smaller pipeline of female faculty may have important implications on the gender composition of senior and leadership positions where women are already less represented. Stakeholders in emerging programmes need to develop contextualised strategies to expand the entry of women into academic medicine and decrease potential attrition to meet the challenge of gender equity. Early success has been seen with interventions that educate faculty on hiring and promotion committees about implicit biases and strategies to reduce them. 33 Mentorship programmes are also essential for career advancement. Yet, women face greater barriers in accessing mentors, with one recent study citing that 34% of female faculty lack a current mentor and over 10% have never had a mentor. 34 Institutions can improve gender equity by developing mentorship programmes for women, with a focus on scholarship and leadership. 35 Participating in cross-institutional mentorship programmes can also provide junior female faculty the opportunity for a better mentor-mentee fit. Additionally, providing opportunities for both formal and informal networking opportunities can create a culture of support for female faculty. One institution, for example, introduced an annual 'Research and Family Life' panel discussion as a formal networking and support initiative. 22 Similar to other studies, 20 36 we did not find a gender difference in intention to leave academic medicine. Our finding that female faculty had high satisfaction with work-life balance and work duties is promising, as studies have attributed differential career outcomes between men and women, in part, to women faculty facing greater challenges in integrating career and personal responsibilities. 18 20 37 Implementing flexible work-family policies can help academic health centres to better support their female faculty.
It is notable that female CE respondents in our survey were younger, more likely to be single and less likely to have children than their male colleagues and therefore may not have yet faced difficulties balancing work and family life. This is supported by our finding that female respondents with children under age 21 were much less likely to state that they are 'extremely' likely to stay in academic medicine in the next 5 years, implying that other, non-academic factors such as marital status, spouse's career and issues surrounding children may also play a role in women's career and relocation choices. In addition, female CEs who trained abroad were less satisfied and more likely to consider career prospects outside of their current country. With increasing globalisation of medicine and mobility of faculty, programmes will need to offer appealing positions to retain more experienced CE faculty, both male and female.
Notwithstanding the high satisfaction rates, our findings that female CEs are less likely to hold academic appointments as compared with their male colleagues, despite similar time spent in their current position, is concerning. With over half of women in our study reporting no academic appointment and none at the full professor rank, mentorship and role modelling opportunities for female trainees and junior staff may suffer. The culture of academic medicine has been identified as a significant barrier to female faculty advancement, with many studies reporting organisational structure and institutional hierarchy that do not support work-life balance and have a disproportionately negative effect on women faculty satisfaction and retention. 4 18 19 Identifying and removing barriers to female CEs' recruitment, initial academic appointment and consequent promotion will be important for programmes to successfully develop and retain their female faculty. This may have already begun; in our study, there were no gender differences in residency-related leadership positions, suggesting a new career path for female CEs. Whether or not this will translate into higher level of leadership remains to be seen.
Our study sites warrant a brief discussion. Although the countries included in this study are in the Middle East and Asia, regions that may traditionally have more conservative views of women in professional life, Singapore, Qatar and the UAE rank highly on the United Nation's Human Development Index, with comparable life expectancy to Western countries and high expected years of education both for men and women. 38 All these countries have also made significant recent investment in the development of their healthcare and educational infrastructure, in part evidenced by their eagerness to be international pioneers in the transition to CB education. Though comparisons between countries are not shown to preserve institutional confidentiality, in multivariate analyses, no significant gender differences were seen between study sites. All countries, of course, must take into account their unique sociocultural contexts when planning successful adoption and implementation of gender equity initiatives. Nonetheless, we believe that our findings in these emerging medical education systems, which are consistent with experiences in Western nations, are important and relevant for other international academic institutions evaluating their approach to gender equity, and that our recommendations can be easily adapted to multiple settings.
The strengths of our study include the high response rate and the participation of CEs in emerging GME programmes. CEs represented multiple specialties across a wide array of departments. We attempted to reduce social desirability response bias by assuring respondent, institution and country confidentiality. Our results should be viewed in light of some limitations. First, only programmes of a certain size and that achieved ACGME-I accreditation were included; non-core faculty and those from smaller programmes may have different perceptions. However, we believe that the perceptions of CEs in accredited programmes are a good first impression of the current gender status in these emerging educational systems. Second, bias could have been introduced due to missing respondents. The relatively high response rate is reassuring that our findings accurately represent the demographics and perceptions. Comparison of participants with non-responders did not reveal significant difference in gender, role, department or country. Third, we did not collect salary or productivity dataother factors that impact satisfaction and retention as well as reflect areas of possible gender inequity.
cOnclusIOn
This study is the first, to our knowledge, to explore gender issues for CEs in programmes receiving ACGME-I accreditation, and, more broadly, in international GME. These findings add to the literature on gender equity by identifying disparities in the numbers and academic positions held by women in international GME. Additionally, men disproportionately hold the leadership roles in the international academic medical centres studied. Despite the gender gap, both male and female CEs had high levels of satisfaction and the vast majority intended to remain in academic medicine for the next 5 years. Diversifying faculty recruitment, greater access to institutional resources, structured professional development programmes, skills building workshops, professional networks and mentoring have all been shown to be successful interventions to move towards gender equity. We are optimistic that increased awareness of gender issues in academic medicine will promote efforts to foster inclusivity and equality in the international physician workforce. Given the institutional and societal investment in educating clinical faculty and their role in training the future global physician workforce, realising the full potential of both male and female CEs will only improve the quality of international GME, with the ultimate goal of improving patient care and health outcomes globally.
Main messages
► Only one quarter of the clinician educators (CEs) in the countries studied were female. ► Hospital leadership was male predominant with only 2 (18%) of 11 chief executive officers and 1 (9%) of 11 chief medical officers being women. ► Female CEs were less likely to hold an academic appointment. ► There was no significant difference in overall job satisfaction between genders. ► A number of interventions have been demonstrated to improve gender equity. Original article Finally, the authors extend their gratitude to all the international clinician educators who completed the survey and the graduate medical education office staff in all participating sites.
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